.
Recently, VHSV has been isolated from farmed and wild Japanese flounder in Japan (Isshiki et al., 2001; Takano et al., 2000 Takano et al., , 2001 . A phylogenetic analysis on the partial nucleotide sequences of viral genes has re vealed that there are two genogroups among Japanese VHSV isolates; the one group consisting of KRRV9601 isolated from farmed flounder is closely related to the tra ditional European isolates, genogroup III, while the other group consisting of all other isolates from wild and farmed flounder is closely related to the American iso lates, genogroup I (Benmansour et al., 1997; Stone et al., 1997; Nishizawa et al., 2002) .
In the present study, properties of three Japanese VHSV isolates (Obama25, JF00Ehi1 and KRRV9601), such as comparative growth in different cell lines, in vitro growth temperature, stability in various waters and viru lence against Japanese flounder, were investigated.
Materials and Methods

Virus
Three VHSV isolates, Obama25, JF00Ehi1 and KRRV9601, were used in this study. Obama25 was isolated from wild Japanese flounder in Wakasa Bay in the Japan Sea in 1999 (Takano et al., 2000) , while JF00Ehi1 and KRRV9601 were isolated from farmed dis eased Japanese flounder in Ehime Prefecture in 2000 reached 108.8 TCID50/mL after 2-day-incubation. The growth of KRRV9601 was slower than that of the other two isolates, but the virus titer of KRRV9601 reached about 108.0 TCID50/mL at 3 days after inoculation (Fig.  1,C) . All three isolates multiplied best in FHM cells, and well in EPC cells, but not in RTG-2 cells. The titers of 
Pathogenicity
Obama25 and JFOOEhi1 displayed virulence against Japanese flounder in the challenge test. In the groups challenged with Obama25 and JFOOEhi1, the first mor tality was recognized at 6th day post-injection and cumu lative mortalities reached more than 60% in 14 days. On the other hand, no mortality was recorded in the group challenged with KRRV9601 or in the control group throughout the experimental period (Fig. 5) . The virus was re-isolated not only from dead fish of the groups challenged with Obama25 and JFOOEhi1 but also from surviving fish of the group challenged with KRRV9601. Dead fish in the former two groups showed dark colora tion of body, hemorrhagic fins, ascites and hemorrhages in the muscle and viscera. No difference was recog nized in these clinical signs between the fish infected with Obama25 and JFOOEhi. 
Discussion
The virological properties of three Japanese VHSV isolates, Obama25 from apparently healthy wild floun der, JFOOEhi1 from diseased farmed flounder in 2000 and KRRV9601 from diseased farmed flounder in 1996, were examined.
The former two isolates belong to American genotype, while the last one belongs Euro pean genotype.
In the study on genotyping of 8 floun der isolates of VHSV including the present 3 isolates, 7 isolates were classified into American genotype and only 1 isolate (KRRV9601) was European genotype (Nishizawa et al., 2002) . All the present three VHSV (Isshiki et al., 2001) and flatfish (Smail, 1999 
